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mmm&mm^m^it. mum 1 ^phi^a* s * 1 ©ftiifp*?- t , n&iafg 2 
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fflf&S 1 5 fcli 2 <DV>i**L*-ElE*<0l£ar#3Efi PLLt^cT, 

mmit-f a *> t? * * ja^ct pll 0 
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Ifji^l 7 1 
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SlSWIPLLo 
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Hiss? t i± s * * fse K%2<D&mm-%*xt)-t2>x7-vzni, 

fcfltx. fcfcffir «3£fl P L L OSEPJKWJEfrfto 
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[0 0 0 1 ] 

*»9§li> PLLOffWIJ: •) tl£v*W*fc||«:J*oJBPfl|-^-CjCP**LfcRF (Radio 
Frequency) &mfc^t:fkjRLmZl^tfe%&tt&MMP L L £ £ tf-tOfcHKHSE^Ssfc 

[0 0 0 2] 

— jfefc P L L (Phase Locked Loop) IBM EI B&fcti, fl£3X K 
X#14t^P»JS^*ibtt^o P L LTa£fifc3Mt*»£\ ^Pffig £&<1" 

(SEP**) fS«t »5 *>PLLOMSW (PLLI«) 

[0 0 0 3] 

PLLff««ti2;<ts^ y^x#t©M*s<o ^c-e. pll 

^ifi^-^PWPIct I? <*>*< »£U PL LStrt« P L LflrJ*fl.<D&PSr*& 
[0 0 0 4] 

BlOtt. fife*Oj£Wi«a5WiPLL*^«IEB&fllJ*BI-C**o H 1 0 fczF-T * 7 fc> fife 
*©lAWPPLLIt f«®«JE«T- (Vt) <©*JEtc(SC"C5&«®afeSfc*«a£'fb-ra« 

BEfWflmsss (&t, vco) it. vco ifrbmt}2fr2>RFumm-%v>m&$k*%- 

<b<D4M ^«mp«#^JSC"Cy>f V*PlELooa£WflRjgET--"/>i'7 0ffl*fe^-*T'fn 
^El^tiD/A^Ml Oil, fIiSf-^7^^ffiMfl^UJH 
3Rtitm * t)D# L ^-©-^ £ 9 v * *t *JB Jt £ L T55-J§3£ 2 ^ ffl * -f £ f * * 

->^v3EPS9 Vt Otfff*fy^l'iMtt|lJM6 KHJ*t4 A/Dg£& 
HI 1 fc*litTv>i, 
[0 0 0 5] 

PLL«5^3tH«[*H (s) (fiL, s = j a>) fc-r^o H (s) ttHH Kt^TXo^ 
(s) <D&mMM74 &*t*«, — 2f, VCO 1 WfclJ^«JE^-(Vt)KJnx<b*l 

fc*p«-»^»4, hi l^i-idfteawafci-H u) ossj^aa^^ ^^*»*»»te> 

[0 0 0 6] 

VCO 1 PLLWiW, £ff*4RF«lIW* 

[0 0 0 7] 

fc i^T?, VCO 1 ©iWftlWffiSJH^ A*-tsa2W«*«>«*i«±. VCOH^ffi*? 
jiS R Ft Hit ®JSf tSf i:f jfe^S. -?-^SES«0#l±3gW«i*fcnftf^ 
[Hz/V] -e&£ 0 

[0 0 0 8] 

^S^So -ettli, Zixb <D&&mtL"C v^fc , H 1 2 Ktjs-T KfcjtM^cl - 
H (s) KXl/g(££T?liate)tfWt&*L££fc*::fc>K «fcfc"C7F-*-H (s) fc^-frjft 
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Bl 1 3 tt-«ftfc V C O <Offll«l*JE £ ffi*«#HafeSfc05E<b«rfEi-#ttW-« * 
frtJ:?^ VC003&MJS«K£oT^fi^^& *4*VC0<D$MRJS 

livco omjattft cjs c -can b s ** as**** * • 

[0 0 10] 

HI 414— ftWftVCOOft^ftfttWi"*****^^*^^^*** WH 
[0 0 11] 

di-r% vco <7>%:nm$Lm~ <£ o -c^p^k^^ & - 1 k^h l-c, mmms.i^ 

ikZ^Z>&mtfhZ>Wi&V>— W*RfBt*o VCO 1 «t2GHz fcfctt&asiM&K 
^'lOOMHz/VTN ^lim^ffltl:W5MHz-e*5J:^j|t4. -^<^^r 
£\ V t 5 0mVO^£A£-t*'J&^ s &£o ki^VCOlOSSR 

rf>*2. lGHzO^SEljSK^SOMHz/VWo^itSo £?>m£\ V t £14* 
*««6 2. 5mVO-(B**X*-r&!K>55* , **o ij, VC01«tCiotD 

[0 0 12] 

mmkK.**). VCO 10««t»C**L-r3E'fbL»v»o fcfc*.!4\ VC0 1«»2 
GHzt, £KMS-9-OJBft9fc3& c 1MHz, gP^O**^!*!!^ 5MHz-C&£t 

t5 ? oT % iOfHtUVCO 1 oa««ctt«SRI«'^**o 
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mi 5 f±v cousin o-$)-e&& 0 vco ii4, -f >y??Lt, nvr 
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£<&j:3»vco*Ls i -o^^u a>f>"9-c, -Bras** 

^ict"*l"t"^>l2MSJS<^#'fe(4-e-tL-e^OL S I -e^4& fcot &&o 
[0 0 16] 

[0 0 17] 

£ ©SEWM x - 7 jv * ^ *!> {4 - flt^^tof jfeSk £**1- & 
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vtO taswfli^xsffl (AtjmjEVtm) <d 2 oowftiwjESB^i^ofcmjEEftiiwi&ms 

(J»T\ VCO) 2 It, VCO 2 1 C9ffi:fi'f§-S§-S:^1-&53*JS# 2 2 **flr*Ott 

ratals 2 2 <omtjm^(oumtt^Lxi^m^Bctzm^mt}^^mitwt^ 

23t, ftffiJfc«S2 3 Offi#lg-5§-£VC0 2 1 ©»lffi^i:»* f t - y ^ > 7 2 
4t, f-t-y*vy2 4<^)ffiMf M^L, VCO 2 lOPLLfflCiSPIEjffi? 

\,zmfflmi±Vti*mti-tzfr--7y j fr* 2 5 *jg-rz> pll *fU„ 

[0 0 4 2] 

^lf-^^f.5-^2 2 fctt5fr*-&fl*JB.tt:*3afc-*- £3-JSJfc£j£8B2 6 fr--fy 4 

* t bzm^xvc o 2 1 ^<Dmwm j %*&.fct& tti> ctif- * ogeniKfcwHrr 
co 2 i^^p#^-ffltuffli«j±3§ : ?nfijiamiEVtm^m*-r^»D/A«^2 9t^itx. 
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[0 0 4 3] 

#CKIS2 fciB^T, iHfi^«2 8 Cov>Tftl!§t*o 0 2 f±f£ 1 OfttttiBtgKff 
A/D3Ejft#2 7©ffi**iB*i-*«!3&IS*gE*aP3 0 $iJ5&St*ffiMS 3 0KK«S 
Ii^fg|!3 2 ^»M*IBW3 2TME«S*Lfc»#*&*fc^^ttffi&W , y'- 

covco 2 1 (o^mm^mmmm^^zxi2irhmmnm.Yt^w^ir^^^")zrv- 

*sa >f-*£j£«&3 4 fc. a^iW«lfl|-§-t3fe-^v>rSePJKPJSE#S3 3**tti*i-*SSP 

v»-r*L*-^*.a«iLTD/AaEtftiS2 9 tcm^j-r^m^-w-^-^u^^ps 5 fc*#*.& 0 ^ 

[0 0 4 4] 

i:-e, ^^.'JTSMf-^, Wif-^, Wt^MMmm^r, W6mtote^r\*> 
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03liil P L L O V C 0 OJKiffiHT?* a » 4> y ? & L 

[ft 2] 



2xjL(C + C v] +C vm ) 



[0 0 4 61 

iCL-e, ^Mil-Ctt, VCO 2 1 ©Sife|fet±«SVtiO«ll«IKJ: ^) CviOMffit* 
f£TD>l>n-;Vt4 0 itiKJ;*), V C 0 2 1 (Offlfemz X hit VtmO^V T*®ft 

zmfctz~e$2><7)~c^ Vt a <omt\z ±%> vco 2 1 ^ni&gfcia^-sgK-r&di:**-? 

[0 0 4 7] 

H4(±> vcoopl LffliwftimJE^t^pffiaijfflimffiss^-^tt^tL^wepijnmffiM 
*«ja&»:^tt^i-Bi-e**o 0 4 (a) ttPLLffl«y»«JE»^oepijnmBEVti*tv 

CO 2 1 <^%m^^ftf vco#1£-e& *K iWH, ^PfflO$iJ^imJEVtm(i@^fllVtmO fc 

Ltv^ 0 g|4 (b) f±> &WJHffl»*m»^<&aftlWffiVt.*J-VCO 2 l^TO 

-9 fij^imjEVti^«ty f vtm<7)v^-r^-^^@^'fi^L7t^^ mmmmns.*^ 

[0 0 4 8] 

o #H»Jitrli, HI 2 K^i"ft8«Hg^ia«l 2 8 KJsv»-C, V C O 2 1 <«flfflftW)S 
[0 0 4 9] 

::t\ vco2 i<D&fflmmwn&m=?-izi$v2>mmmmK.te, PLLfflu«E 

[0 0 5 0] 

Jft'jyv-va ^f*-^^JS«B3 4 0tB*ffi-^-?r> D/A^EI£|2 9£^L 
TVC02 l^WHP«BEOH3e«[Vtmo*:A*i"*o 
[0 0 5 1] 

£0#clUC;j3V>-C. ^Jfc^fiStSB2 6 Ctttt, VCO 2 1 (Ommk&i oiZU y 
t*^Ijfeft-e*4o f r.i. 5-llS*wSfi:jgS*i'*^»l'lfe«:Nofc-f*i:\ 
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[0 0 5 2] 

Ik 3 *»*:i-No3& t 5-S»2 2 lz\t}2ix& %<om$k i vco «iJ^#t& f of n y 
& (H4 (b) I'iStt^^ac.) o £<DH#, 1214 (a) 0,£«tK7jN£*i& £ 7 VCO 

2 1<DPLL mMmW.&l®^ Ktm-2MME.lt, Vti=Vtio£:&oT:fcl9> A/D^ 
&S?2 7 *m^XZ<D^*TJ y^^CtSIL, ffll»«^NiiJft«5 2 8 Oi»lJSI&*Sa*tt 

3 0 T?Vtio£Ifi1l-t&o 

[0 0 5 3] 

^»CLt, 4WlJfc&J&«2 6i:VC02 l©I*fttfiCny^tiJ:H 

$C4 ^£*L& 0 
[9U] 

AT = -A- 
1 f 

J ref 
[0 0 5 4] 

&o ^60B#> H4 (a) <Dj&j9tfc>F3*U* «fc ? fc, VC0 2 lWPLLfflilPtEW 

^oentnmiiti> v t i = v t iii:4oTi3i), ra»KA/D£&#2 7 kj: ot*** 

fcfcJHJIU «mHg-£&}££& 2 8 OtMS&»*SB«c«5 3 0-eVtntEStio 
[0 0 5 5] 

MM-3-£Uftffi2 8 ?>*R»g&3 1 W\ «U£Lfc*t*fc*-^v>-*\ P L LfflfffllfPmffiSiH 1 
lt5l 

v — $1 ~~ fo 
K * ~~ y _jz 

[0 0 5 6] 
[0 0 5 7] 

VCO 2 ioSEWfflWftl*ffi» : ? : t-*»t*SEPflSfleK.ojmj*ft»wOV»rKW 

B ommffi3& s Vt B = Vt.o^|g5fe$tL-CV^^tC^V>-C, VCO 2 lOM^fo-Co 
^Ltv>^tS*fiSo £<7)P#OP L L;B«ffi*ll»»^<aA#fW»*ffi-C** Vti 

[0 0 5 8] 

*S>tH2j3*L*te** V tB = Vtmi K^ffc£«o -?2>k, 04 (b) Htf^ i d 



= Vtiofci3V»T, f vco*±S»«Cf 2tca£-ffcLJ:d t-ti (IB 4 (b) K*5Vvr£a» 
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[0 0 5 9] 

z<Dm<DPLLmmmmmiffi^<DXi3mmw.]£zvt\ZVti2t-?2> (nu (b) k 

[$C6] 
__ y tml t*" 0 xK 

m ~ v —V 1 
v ao v tn 



[0 0 6 0] 

*LT£*K Ztz, Vuck Vti2x Vtmo, Vtn,if*> SO^i^fE'ltSB 3 0 KlBtt $ *LT v>£ 
[0 0 6 1] 

ilJjeL/cVtitK Vti2. Vtmos Vtmiti. «lSJKK n tKi0.tls£7js-f^Slfc£&o 
U;^t, ^iiSS Km Wv^x.tL{^ «KK. t Ki t <Dik £M 

[0 0 6 2] 

^fii&fW^U KI»iMli2 8<affi#«-5§-fiiJW3 5fi. attlWftUI^ * 0 . 
ilKIi¥S3 3^<bOffi;£F£D/A^I£|2 9^ffitJ-r^i:d^«x.'b^^,o ^li 
SPi^#l£3 3 ^ ^IS$ fi/cf ffi^if - ^ CioV-C V C O 2 l^lS^IW 

-r&ifc-c. #jg£f2 2^jajt^MtmjEfij^«ti2 1 (owmn&M^Y-i >mm 

[0 0 6 3] 
[0 0 6 4] 

>jyw>3 ^t*-^^^ 3 4 ii> Vt m ^Vtao^lS5e-r^o P L L tiB#£!l 1 1 % X\zM 

mkii^vim^, m^mmzmz on, ti*& t20W^ vtii*w&-Ett-*-*« 

[0 0 6 5] 

f^40 3 4li, Vtm*Vt.iCW:3fe1-*o £ <Z>#c1i~T% iM^^fEifSS 3 0 »i, Vt 

i2*«sfe • !&»•*- *«» fk»K, wats^tyyv-'/a^-^na vt. 
> vti**vti23&*e.vtioi-se»-r*« wj&e*e«»3 0tt> z.<Dwm~?Vtxo*mfe • 
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[0 0 6 6] 

±&o£7K, vco2 i<df LLmmmmEM^vKb^.fcVtZmfeirz 

t LT. Vtu, Vti2s Vtiot UcitC J: <5, If^illl^S*&II^« 
[0 0 6 7] 

TfMBf*. »«IE^TNFt^»T^^> 8ffl£iNMMEtt«3 0 tt, VC02 l^P 

LLffl«««i*m» : f-^^tt*vtiosaHi*«otr-^«*A/D3E»»2 7*£i3L-tia 
*-r*o vt*(om cemo \*vt*otLxttmtttt"as<o tu, *<o®.i> 

[0 0 6 8] 

— #-(\ *ttiJJS*!ifcll#lfllHPlBri:fc, Vt.£Vt.o*»S>Vt.o' ^^J^fb 

&mm*m*EM=Hi ©*hi**k. n 0 - tf>»u®£ k» k*^v» t sews 

[0 0 6 9] 
[0 0 7 0] 

HI 6 i±> ^»^<0*2O|ltt^I8*8iMi"*fc*^J[£*«^WP LL*^*Bfr#^H 
[0 0 7 1] 

•fe-9--f^ (Direct Digital Synthesizer. &TDDS) 4 0 ttffi«W«rff 3 flfBf 

DDS40i:VCO2 1<7)2 ^-^f-C^S £ 1 cD^Sfc<7>MI£:fi^&;g> 0 

[0 0 7 2] 

[0 0 7 3] 

fcy*U DDS 4 0Offi*»±^ffita#CS«^«:^i-S^if>> |S#«KWPllk 

I o 0 7 4 1 _ ^ 
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[0 0 7 5] 

(& 3 <o%wm) 

[0 0 7 6] 

;i/f^©i^VC0 5 0 ia^Ltv^ 0 V CO 5 0t4. L C#«H»fcSfcai 

fci; J;oTH3 C^UVCO 2 1 t Wl^<vW}ft*ft n ^tfe^o Kflltfft 
[0 0 7 7] 

H-C*4o H 8 Jw^-t J: -5 VCO5 0&4, nliO, A^JtW ot§i 

#2iitK^&Cvm(l) *V»LCv»(n) **£?!l*"S^3*Vt:fcl!K TO X. & £ 

»jfcfcJ:*K ftlJM^-^igR2 8 Wf^ Vt«& flavor, VCO5 0WU 

[0 0 7 8] 

dco 4 3 O&jt&JBfc £ *U4\ »jKgEtt**«WE3aBlfc if K 4 Z>mM 

[0 0 7 9] 

[0 0 8 0] 

S9C^ti^:> M««ttiPLLIi, 3EW**tt*1lBn&*D D S 4 
OtVC0 5 0T-ab^ W'Wfll^JSff 28^(bVCO50 ©SEfMMfllfliSi^fc A£J $ tt 

ISfcRlfll-C**), DD S 4 0Ottffcfcov»Ttt»2 W^MltKi^* *K VCO5 0 

[0 0 8 1] 

10 0 8 21 

*i&v> 0 ^x.t4> &m&<owfeiA'-7to<on&frm&&ttLrfr<3iz# > mmm-^zfr 
< x *> ra»c#ia?riB-c* *k n-urtriv* /kd»jm4 ¥zx$>vxi>£\<* 
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[0 0 8 3] 
[0 0 8 4] 

[mi] ifftwvm i oumM^si^i-^ p l l £7*-ri»fii j& 

m 

[H2 ] m i onMici^^fiP l L<DM®m^£.j&w*m-rm*&mj&m 

[H3] *l ©*Wii:#^Ii;WiP LLOVCOOJESIS 

[H4] vcoopl l ffltwmJEiS?- t^pffl^mjE^T-^n-rtt^oensnmffi 
m _ 

[H 7 ] *5£W<on 3 O^MM^m^-T £ fctfxojA^J^fi P L L £7F-r«B&*J& 
HI _ 

lias] m3<Dmm^m^%^^mtmPLLKm^hti^wco<D-'m^7^-rw. 

[0 9] ^:^o^4<D||«S^m^-r^7ti6WjATO^PP L L 
[HI 1 0 ] ^©iSWti P L L =Sr^i-mB&#^H 

[nil] iaWip l Lo»^m^^^*^^«#tt*^^Ei 

[111 2] JA^^PP L L <0 ft^Si^O^^Ojl^it^^ 751-0 

[ni 3] -is^^vco^$ij®mjE^Mi-^ffitJ«^«^^*^i" i ^'tt co - 
[mi 4] -mmtcv co ©Mi&i^ts^iis«)#ttt^Ltii 

[HI 5] VCOOjfJglHO— #9 
[0 0 8 5] 

2 1.50 m.j£mm^m^- 

2 2 

2 3 mauasta 

2 4 1- * — 

2 5 JV-y7>fJV^ 

2 6 #JSJfc£j£« 

2 7 A/D^tS 

2 8 mnm-%&.&& 
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